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Guide rail for guide carriages of a linear guide 

he present invention relates to a guide rail of a 
linear guide. Guide rails of this type are used, for 
example, in machine tool construction in order to guide 
loads linearly in a satisfactory way. 

A guide system became known, for example, from 
DE 197 58 346 Al, in which the guide rail is placed 
with its underside onto a mounting surface of a 
connection part and is fastened by fastening screws, 
the guide rail having passage bores through which 
fastening screws for screwing to the connection part 
can be lead. These fastening screws are actuated, that 
is to say screwed, from the guide rail top side lying 
opposite the underside. The guide rail is provided on 
two opposite longitudinal sides with running tracks for, 
rolling bodies of the guide carriage. The guide rail is 
composed of a plurality of rail parts arranged one 
behind the other, rail parts adjacent to one another 
being connected to one another by means of connecting 
elements. The rail parts are connected in alignment to 
one another with the aid of keys or tongues inserted in 
keyways, the keyways being provided on one of the 
fastening sides. The rail parts are fastened to a 
carrying structure by tneans of bolts. Each rail part is 
fastened with fastening screws to a carrying structure 
by means of baseparts. When the key is seated firmly in 
the keyways, the two rail parts thus connected to one 
another can no longer be displaced in relation to one 
another, or only with very great effort, in order to 
ensure that these two machine parts are satisfactorily 
aligned with one another. If, for example, the keyways 
are not formed centrally on the machine parts to a 
satisfactory extent, then albeit only slight lateral 
offset may occur between the two rail parts, so that an 
edge is formed undesirably in the running track region 
of the transition from one rail part to the other rail 
part. If the key is arranged with play in the keyways, 
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then, admittedly, the two rail parts can be aligned 
satisfactorily, with one another, for example by hand, 
so that the formation of an edge in the transition from 
one rail part, to the other rail part is ruled out. If, 
5 however, the rail parts are screwed to the connection 
part by means of fastening screws, displacements, 
albeit only slight, of the two rail parts in relation 
to one another may occur during the screwing operation. 
When the rail parts are then finally seated firmly, an 
10 undesirable offset between the two rail parts may be 
formed again. 

The object of the present invention is to specify a 
guide rail according to the features of the 
15 precharacterizing clause of claim 1, which can be 
mounted satisfactorily. 

This object is achieved, according to the invention, in 
that a tension element is provided in order to brace 

20 the connected rail parts with respect to one another. 
In the guide rails according to the invention, the rail 
parts can be aligned with one another satisfactorily. 
The rail parts thus aligned with one another 
satisfactorily are then braced with one another by 

25 means of the tension element. In this braced 
arrangement, displacements of the rail parts with 
respect to one another are ruled out. The rail parts 
thus braced with one another can then easily be screwed 
to a connection part in a known way, for example by 

30 means of the fastening screws. A height offset 
occasionally has to be compensated. This may occur when 
the guide rail lies with its underside on the mounting 
surface of the connection part, but the mounting 
surface is not satisfactorily planar. When the rail 

35 parts connected to one another are satisfactorily 
aligned with one another and braced with respect to one 
another, a compensation element can be inserted between 
the connection part and the guide rail. 
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Conventionally, the guide rails of linear guides are 
screwed to the connection part by means of fastening 
screws. For this purpose, the guide rails have passage 
bores which penetrate the top side and the underside of 
5 the guide rail. The fastening screws are actuated from 
the top side of the guide rail. For simple mounting, in 
a development according to the invention, the tension 
element can be actuated from the top side of the guide 
rail. There is no heed, in the guide rail according to 
10 the invention, for complicated conversions or 
modifications. 

Depending on the application, linear guides are also 
used in which the guide rail has curved rail parts, 

15 that is to say arcuate parts. It may be expedient, 
here, if the connecting element has a joint, the joint 
axis of which is arranged transversely to the 
longitudinal axis of the guide rail. A connecting 
element of this type can easily be used for different 

20 curvatures or transitions from curved rail parts to 
straight rail parts. 

The tension element is preferably such that, by the 
tension element being actuated, two rail parts arranged 

25 adjacently to one another can be pressed with their 
mutually confronting end faces against one another. 
When the end faces are in contact with one another over 
a large area and priessed against one another, there is 
non positive connection between the two rail parts. The 

30 non positive connection is dependent on the pressure 
force and oh a coefficient of friction which can be 
determined for the given pairing. 

Guide rails according to the invention may have, on 
35 their longitudinal sides, running wires, the surface 
area of which forms the running tracks for the rolling 
bodies, and in this case the rolling bodies may be 
formed by running rollers which roll with their running 
grooves on the running wires . 
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However, advantageously, guide rails according to the 
invention are suitable likewise for linear guides in 
which the running tracks are formed by ball grooves 
5 which are formed on the guide rail and on which balls 
rotating endlessly in the guide carriage roll. Instead 
of the ball grooves, planar running surfaces may also 
be provided, on which rollers rotating endlessly in the 
guide carriage roll. 

10 

The running tracks may also in a known way be* sliding 
tracks, the guide carriage then likewise being provided 
with sliding tracks of this type which are slide- 
mounted on the* running tracks or sliding tracks of the 
15 guide rail. In this case, the guide carriage is slid- 
mounted on the guide rail. 

The connecting element and ' the tension element may be 
individual elements independent of one another. 
20 Beneficially, the two elements may be designed as a 
common element. For example, commercially available 
connecting elements are known which can at the same 
time also assume the function of the tension element. 

25 By means of the guide rail according to the invention, 
a simple and reliable method for aligning and fixing 
the rail parts of the guide rail which are arranged 
adjacently to one another can be carried out, 
specifically according to the following steps: 

30 

First, two rail parts arranged adjacently to one 
another are connected to one another by means of the 
connecting element and, insofar as this has not yet 
taken place, are placed with their underside onto the 
35 mounting surface. In this situation, the rail parts can 
easily be aligned by hand. The tension element is then 
actuated until the end faces of the two rail parts are 
pressed against one another to an extent such that 
displacements of the rail parts by the application of 
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an actuating force are still possible in order to align 
the rail parts with one another. A test gage is then 
placed onto the guide rail, said test gage bearing 
pref erably with its test surfaces both against the 
5 running tracks of one rail part and against the running 
tracks of the other rail part. With the aid of the test 
gage, it can be ascertained whether edges are formed in 
the region of the running tracks at the join of the two 
rail parts. For example, the test gage used may be the 

10 guide carriage itself, the rolling bodies of which have 
the rolling surfaces which form the test surfaces. When 
the guide carriage is moved over the join, it can 
easily be ascertained whether there is still an 
undesirable edge present at the join in the region of 

15 the running tracks. Should this be so, a required 
alignment of the rail parts by application of the 
actuating force can take place. Admittedly, in this 
situation, the rail parts are already pressed with 
their mutually confronting end faces against one 

20 another. In order to ensure that, during the operation 
of fastening the guide rail to the connection part, 
undesirable displacements of the machine parts in 
relation to one another are in all events ruled out, it 
is advantageous to actuate the tension element 

25 repeatedly, in order to increase further the pressure 
force between the two end faces, with the result that 
the rail parts adjacent to one another are 
satisfactorily fixed in their aligned position with 
respect to one another. The guide rail can be easily be 

30 fastened to a connection part by means of fastening 
elements in' a known way, without an undesirable 
deviation of one of the rail parts occurring. 

The invention is explained in more detail below by 
35 means of two exemplary embodiments depicted in a total 
of five figures in which: 

figure 1 shows a guide rail according to the invention 
in a partially truncated illustration, 
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shows a cross section through the guide rail 
from figure 1, 

shows the guide rail from figure 1 with a 
mounted guide carriage, 

shows a connecting element known per se for 
the connection of two rail parts, 

shows a further connecting element known per 
se for the connection of two rail parts, and 

shows a further guide rail according to the 
invention. 

Figures 1 to 3 depict a guide rail 1 according to the 
invention of a linear guide, on which a guide carriage 
2 is mounted longitudinally moveably. The guide rail 1 
lies with its underside on a mounting surface 3 of a 
connection part 4 and is screwed to this connection 
part 4. The connection part 4 is merely indicated here 
for the sake of simplicity. The guide rail 1 is 
provided, for the reception of fastening screws, with a 
plurality of passage bores 5 arranged one behind the 
other. The passage bores 5 extend from the guide rail 
top side lying opposite the underside as far as the 
underside of the guide rail 1. 

It may be gathered from figure 2 that running wires 6 
are inserted in slots 7 on the two opposite 
longitudinal sides, the convex surface area of the 
running wire 6 being designed as a running track 8 for 
rolling bodies of the guide carriage 2 . It may be 
gathered from figure 3 that the rolling bodies are 
formed by running rollers 9 which are received 
rotatably on the guide carriage 2 . The running rollers 
9 roll with their circumference on the running tracks 8 
of the running wires 6. 



figure 2 



figure 3 



figure 4 



figure 5 



figure 6 
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It may be gathered from figures 1 and 2 that the guide 
rail is composed of a plurality of rail parts 10 
arranged one behind the other, with the faces 12 of two 
rail parts 10 adjacent to one another bearing against 
5 one another at the join 11 of the latter. 

It may be gathered from figure 1 that two adjacent rail 
parts 10 are connected to one another by means of a 
connecting element 13 . 

10 

Figure 4 shows the connecting element 13 which * is used 
in the exemplary embodiment according to figures 1 to 3 
and which already belongs to the prior art. It 
comprises essentially a piston 14 and two sleeves 15 

15 into each of which a tension screw 16 is screwed. The 
sleeves 15 are each provided with a transverse bore 17 
into which the piston 14 engages in each case with one 
end. The piston 14 is provided at each of its two ends 
with a wedge-shaped pocket 18. The tension screw 16 is 

20 provided at its end facing the wedge-shaped pocket 18 
with a conical head 19. When the tension screw 16 is 
screwed inward into the sleeve 15, the conical head 19 
comes into engagement with the wedge-shaped pocket 18 . 
On account of a wedge effect between the conical head 

25 19 and the wedge-shaped wall of the wedge-shaped pocket 
18, when the tension screw 16 is rotated further 
inward, a displacement of the piston 14 with respect to 
the respective sleeve 15 takes place. In other words: 
the distance between the two sleeves 15 can be set via 

30 the position of the tension screw 16 in a sleeve 15. 
The sleeve 15, the tension screw 16 and the piston 14 
provided with the wedge-shaped pocket 18 form a tension 
element 19a which is integrated into the connecting 
element 13 . 

35 

It may be gathered from figure 1 that these sleeves 15 
are inserted in bores 20, these bores 20 being designed 
in the present case as a blind hole. The bores 20 
emanate from the top side of the guide rail 1. This 
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ensures that the tension screws 16 are accessible, that 
is to say can be actuated, from the top side of the 
guide rail 1. In the same way as the tension screws 16, 
the fastening screws 5 inserted in the passage bores 5 
5 can also be tightened from the top side of the guide 
rail. 

In the illustration according to figures 1 and 3, the 
tension screws 16 are tightened to an extent such that 

10 the end faces 12 of the two rail parts 10 are pressed 
against one another; a relative displacement between 
the two rail parts 10 is ruled out to an extent such 
that the guide rail 1 can be satisfactorily screwed to 
the connection part 4 and fastened to the latter by 

15 means of the fastening screws, not illustrated. During 
this fastening operation, a slipping of one of the two 
rail parts 10 out of place is ruled out. 

The connecting element 21, which likewise belongs to 
20 the prior art and is depicted in figure 5, differs from 
that from figure 4 merely in that the piston 14 is 
equipped with a joint 22. The tension element 19a is 
designed in the same way as in the connecting element 
13. 

25 

This connecting element 21 is used in the guide rail 
depicted in figure 6 . It may be gathered from figure 6 
that an arcuate part 23 adjoins a straight rail part 10 
of the guide rail 1. The connecting element 21 having 

30 the joint 22 described is suitable for purposes in 
which an arcuate part 23 adjoins a straight rail part 
10. The joint axis is arranged transversely to the 
longitudinal axis of the guide rail 1 and parallel to 
the center axis of the arcuate part 23. The joint 22 

35 makes it possible for these connecting elements 21 to 
be used in any desired combinations of straight or 
curved rail parts. 
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It may be gathered from figure 1 that the piston 14 
penetrates into piston bores 19b which are provided on 
the rail parts 10, these piston bores 19b being 
arranged in the longitudinal direction of the rail 
5 parts 10. 

Instead of the connecting elements known per se, 
described here, for example, all those connecting 
elements are suitable for the present invention in 

10 which the connected rail parts can be pressed with 
their mutually confronting end faces agaihst one 
another in order to make a nonpositive connection. For 
example, it is conceivable that, instead of the piston, 
a threaded rod is used, which is provided with two 

15 threaded portions, one of which has a lefthand thread 
and the other of which has a righthand thread. One 
threaded portion then engages into a threaded bore at 
one rail part and the other threaded portion engages 
into a further threaded bore at the other rail part. 

20 When the threaded rod is rotated in one direction, the 
threaded portions are screwed further into the threaded 
bores, with the result that the two end faces of the 
rail parts are pressed against one another, in order to 
make the desired frictional connection. 

25 

The invention also embraces guide rails in which the 
connecting elements and the tension elements are in 
each case designed as elements separate from one 
another. 
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Reference symbols 





1 


guide rail . 




2 


guide carriage 


5 


3 


mounting surface 




4 


connection part 




5 


passage bore 




6 


running wire 




7 


slot 


10 


8 


running track 




9 


running roller 




10 


rail part 




11 


join 




12 


end face 


15 


13 


connecting element 




14 


piston 




15 


sleeve 




16 


tension screw 




17 


transverse bore 


20 


18 


wedge-shaped pocket 




19 


conical head 




19a 


tension element 




19b 


piston bore 




20 


bore 


25 


21 


connecting element 




22 


joint 




23 


arcuate part 



